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due to atoms with multiple charges, are found in the spectrum
of the stationary gas through which the rays are passing as
well as in that of the positive rays themselves. This is im-
portant in connection with the origin of atoms of this type, as
since no fast cathode rays are passing through this gas, such
rays can not be essential for the production of multiple charges.
Thus positive rays must be able to produce them. The
quicker the rays the more capable they seem of producing
doubly instead of singly charged atoms. Thus in oxygen
Stark ("Ann. der Phys.," 42, p. 163, 1913) found that with
3000-volt rays the spectrum due to the singly charged atoms
was vastly brighter than that due to the doubly charged ones,
the latter spectrum increased markedly in intensity when the
voltage was raised to 7500 volts, while with I5,ooo-volt rays
it was brighter than that due to the singly charged atoms.
Stark has by this method detected atoms of aluminium with
i, 2 and 3 charges, and atoms of mercury with i, 2, 3 and 4.
We saw on p. 80 that the mercury atom occurs in the positive
rays with as many as seven charges.

It would be interesting to compare the ratio of intensities
of the lines in the spectrum of the positive rays due to
the singly and doubly charged atoms respectively with the
same ratio in the spectrum of the gas through which the rays
are passing. Vegard ("Ann. der Phys./' 39, p. Ill, 1912;
42, p. 625, 1913) has measured the relative intensities in
the two spectra of some hydrogen, oxygen and nitrogen lines,
but his measurements do not include lines due to doubly
charged atoms, there are, of course, none of these in the
hydrogen spectrum ; he finds that there are great variations
in the relative intensities of the lines which show the Doppler
effect and those which do not, when the pressure of the gas or
the potential difference is altered. This is what we should
expect, as we know that the proportion between the differentfect      ,n inn a closed tube and attach the mica strip to the
